
"Treatment of poultry for increasing the feed coversion rate or for 

reducing the incidence of ascites" 

The present invention relates to a method for the non- 
therapeutic treatment of poultry for the purpose of reducing the 
5 conversion rate of the feed used to raise the poultry by means of a 
particular agent, to the therapeutic and second medical use of that agent 
to reduce the incidence of ascites, and to a feed for poultry containing an 
amount of that agent. 

In the broiler industry for raising poultry, in particular 

10 chickens, and especially broilers, improvements and developments have 
been made essentially in the breeding technique for phyletic lines of 
broilers and in the rearing technique for increasing the growth rate of 
broilers. Much emphasis is put on the growth rate and the feed 
conversion rate in the method of rearing broilers. A high-calorie feed 

15 enables to achieve a lower feed conversion rate, i.e. a lower amount of 
feed is required to produce a certain amount of poultry, but has brought 
about some problems. The high growth rate of the poultry during the 
rearing period can for example no longer be followed by sufficient body 
metabolic functions such as the cardiac function, etc., and the imbalance 

20 between these two has increased the death rate, thereby lowering the 
raising rate and the productivity to cause great economic damage to the 
broiler industry. 

One essential cause of death of broilers from the imbalance 
between the growth rate and the development of pulmo-cardiac functions 

25 is the syndrome called "ascites". This syndrome is considered as one of 
the most important causes of death for broilers. On a world-wide basis 
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the occurrence level of ascites in commercial meat chickens is estimated 

at 4.7% (Maxwell H.M., Robertson G.W. British Poultry Science 39,203-215 
(1998)). The primary occurrence of this disease is a hypoxemic condition 
resulting from several factors. Hereby the hematocrite concentration 
5 increases leading to an increased blood viscosity which gives on its turn 
rise to a pulmonary hypertension and possibly right heart side failure. An 
immediate consequence of this condition is that the venal pressure 
increases, leading to liquid migration out of the blood vessel in the 
abdominal cavities. Broilers growing up in conditions stimulating high 

10 growth rates have a natural sensitivity for hypoxemia and ascites due to a 
combination of high oxygen demand (needed for the high growth) and the 
relatively underdeveloped cardio-respiratory systems of these animals. 
Other factors contributing to this condition of primary hypoxemia are an 
insufficient ventilation system, low temperature of the environment, 

15 breeding on high altitude and an energy rich feed type (Herenda D.C., 
Franco D.A. Iowa State University Press, Iowa, p. 4-9 (1996)). 

Another problem is that nowadays feed compositions for 
poultry are more and more supplemented with fats from vegetal sources 
to reduce the cost of the feed without compromising the total energy 

20 value of the feed for the animals. As a direct effect of this increased level 
of vegetal fat in the feed the oxidative stress for the animals increases 
and leads to higher mortality level. 

In practice, it is of high economical importance to be able to 
decrease the feed conversion rate, i.e. the amount of feed required for 1 

25 kg of body weight gain, without having to use a (more expensive) feed 
having a higher energy value. In this respect Fekete (Fekete S., Hegedus 

M., S6s E. Magyar Allatorvosok Lapj a 34(5), 311-314 (1978)) has done 

tests to verify whether it might be possible to reduce the feed conversion 
rate not by increasing the metabolizable energy value of the feed but by 
30 supplementing a poultry diet with pangamic acid (vitamin Bi 5 ), more 
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particularly in an amount of 1000 mg per kg of feed. The results obtained 
by Fekete indicate however that the feed conversion rate was not 
affected by the pangamic acid and was for both the pangamic acid group 
and the control group equal to about 2.5. 
5 As described above, a further important problem when 

raising broilers at high growth rates is the quite high incidence of ascites 
and the associated mortality. In the examples described in EP-B- 
0 981 967 the growth rate of the broilers was higher than 50 g/day. The 
high mortality which was due to ascites could be reduced considerably by 

10 adding coenzyme Q to the high-calorie pelletized feed. Coenzyme Q is 
however a complex molecule which is quite expensive to produce. 

An object of the present invention is therefore to provide 
another agent which enables to reduce the incidence of ascites in poultry, 
in particular in poultry raised at a high growth rate. 

15 A further object of the present invention is to provide a new 

treatment of poultry which enables to reduce the conversion rate of the 
feed used to raise the poultry, i.e. which enables to reduce the amount of 
feed required to produce a certain amount of poultry meat. 

In a first aspect, the present invention concerns a method 

20 for the non-therapeutic treatment of poultry for the purpose of reducing 
the conversion rate of the feed used to raise the poultry, which treatment 
comprises orally administering a glycine compound to the poultry, which 
glycine compound corresponds to the following formula I or to a salt 
thereof: 

^COOH 

I 

25 R2 I 

wherein Ri and R2 are independently an alkyl, an alkenyl or a 
hydroxyalkyl radical containing 1 to 18, preferably 1 to 6 carbon atoms or 
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wherein Ri and R2 form jointly together with the N atom a heterocyclic 5- 
or 6-membered ring. 

In a second aspect, the present invention concerns a 
method for reducing the incidence of ascites in poultry by administering 
5 the same glycine compound thereto and the use of this compound for the 
manufacture of a medicament for reducing the incidence of ascites in 
poultry. 

In a third aspect, the present invention concerns a feed for 
poultry which comprises at least 0.001 % by weight of said glycine 
10 compound. 

In a preferred embodiment, the glycine compound is N,N- 
dimethylglycine (DMG), N,N-diethylglycine, N,N-diethanolglycine, N,N- 
dipropylglycine, N,N-diisopropylglycine, or a mixture and/or a salt thereof, 
the glycine compound being preferably DMG or a salt thereof. 

15 N,N-Dimethylglycine (DMG) was first detected in 1938 as 

part of the active molecule pangamic acid (6-0-(dimethylaminoacetyl)-D- 
gluconic acid, PA) (Krebs E.T., Beord N.H., Malin R. Int. Red. Med. 164, 
18 (1954)). The original report by Krebs declares that PA is always found 
together with the known B-vitamins, this fact together with the assigned 

20 biological functions were taken as reasons to account PA as vitamin B15, 
although no disease state can as yet be attributed exclusively to a 
deficiency of the substance. Russian researchers reported that calcium 
pangamate could have a positive effect on the performance of athletes 
and on the cardiovascular and liver function. Further Russian studies 

25 showed that the pangamate formula has some influence on the restore of 
the immune system of guinea pigs and rats which were subjected to high 
intensity X-rays (Nizametidinova,G. Reports of the Kazan Veterinary 
Institute 112, 100-104 (1972)). 

US-A-3 907 869 defines the component calcium pangamate 

30 as the ester of dimethylglycine and calcium gluconate and describes as 
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advantages of PA the capability of enhancing oxidative metabolism is 
cells and tissues and eliminating the phenomena of hypoxia, as well as 
promoting lipid metabolism and acting as detoxicant. 

As described in the article of Roger V. Kendall and John W. 
5 Lawson, "Recent Findings on N, N-Dimethylglycine (DMG): A new 
Nutrient for the New Millenium" (2000), calcium pangamate would not be 
stable under normal digestive processes and would rapidly hydrolyze to 
DMG when given after oral administration. When describing the known 
effects of DMG their article, these authors thus considered DMG as the 

1 0 active component of calcium pangamate. 

In accordance with the present invention it has now been 
found that by orally administering DMG instead of pangamic acid to 
poultry, the feed conversion rate could be reduced (even after having 
eliminated any therapeutic effect of DMG) notwithstanding the fact that 

15 such a reduction of the feed conversion rate was not obtained by Fekete 
when administering pangamic acid to the poultry. This may possibly be 
explained by the fact that in the digestive system of poultry pangamic 
acid might not hydrolyze, or not sufficiently, to DMG. According to the 
present invention it has further been found that orally administering DMG 

20 to poultry considerably reduces the incidence of ascites and the 
associated mortality, in particular when the birds are under a higher 
metabolic stress. Although in the experiment of Fekete also a number of 
birds have died (were also disregarded when determining the feed 
conversion rate), he has not reported any effect of pangamic acid on the 

25 mortality. Based on the experiment of Fekete, the advantageous effects 
of the present invention on the feed conversion rate and on the incidence 
of ascites are thus quite surprising. 

As mentioned hereabove, the present invention is 
concerned with a method for the non-therapeutic treatment of poultry for 

30 the purpose of reducing the conversion rate of the feed used to raise the 



-6- 



poultry by orally administering a particular agent to the poultry, to a 
method or a second medical use of that agent for reducing the incidence 
of ascites in poultry and to a feed for poultry comprising that agent. 

The invention is applicable to any type of commercial 
5 poultry operation but is primarily concerned with commercial chicken 
(broiler) and turkey growing operations. In a commercial chicken and 
turkey growing operation the flock is typically under substantial stress. As 
is well known, normal industry growing conditions include substantial 
density in the enclosure, for example, a density on the order of about 

10 0.05 m 2 per chicken or turkey. Further, the ventilation in such commercial 
growing operations is often not a precisely controlled operation and the 
determination of appropriate ventilation including both heating and 
cooling is a very subjective operation. Further, the life span for a broiler 
ranges from about 40-60 days and the life span for a turkey ranges from 

15 12-24 weeks so that the whole operation from birth to market in 
conditions under which growth is achieved is very stressful to the flock. 
Moreover, to aggravate the problem, growers will typically push the limits 
of recommended industry conditions which simply increases the stress on 
the flock. 

20 Due to these growing conditions and the high growth rate, 

the occurrence level of ascites and the associated mortal ily is already 
quite high in practice and limits the development of new feeds or 
production methods which causes even more metabolic or oxidative 
stress. A higher oxidative stress is for example obtained when the feed 

25 compositions contain more unsaturated fatty acids, for example more 
than 3 % by weight or more than 4 or even 5 % by weight of the feed, 
whilst a higher metabolic stress is obtained when the birds are made to 
take up more calories to increase the growth rate. These fatty acids are 
either free fatty acids or fatty acids bound for example in di- or 

30 triglycerides. 
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According to the present invention, it has been found that 
administration of appropriate and effective amounts of a glycine 
compound corresponding to formula (I) or to a salt thereof, for example a 
sodium or calcium salt, and especially DMG or a salt thereof, to poultry 
5 being grown under commercial growing operations enables to reduce the 
incidence of ascites and the associated mortality rates in the flock. 
Further, it has been found that administration of such glycine compound 
or a salt thereof enables to reduce the feed conversion rate (in the 
healthy birds, i.e. without taking the advantageous effect on the mortality 

10 into account) and thus enables to use the feed more efficiently. Finally, 
the oxidative stress related to the presence of unsaturated fatty acids in 
the blood stream can be reduced. 

The glycine compound administered to the poultry is 
preferably N,N-dimethylglycine (DMG), N,N-diethylglycine, N,N- 

15 diethanolglycine, N,N-dipropylglycine, N,N-diisopropylglycine, or a salt of 
these compounds, for example a sodium, potassium or calcium salt. The 
glycine compound may also comprise mixtures of these compounds 
and/or of the salts thereof. The most preferred glycine compound is DMG 
or a salt thereof. 

20 When the glycine compound is water-soluble, such as 

DMG, it can be dosed in the drinking water of the poultry. Most 
preferably, the glycine compound is however administered via the feed of 
the poultry. 

The basal diet to which the glycine compound is added can 
25 be any typical poultry diet meeting the nutritive needs of the broiler type 
bird, including starter, grower and finishing rations. A conventional diet 
includes selections among various protein, carbohydrate, vitamin and 
mineral sources and will generally contain about 12-25 % by weight crude 
protein, 0.5-10 % by weight crude fat and 2-12 % by weight crude fiber. 
30 The feed preferably has a crude protein content of at least 18.5 % by 
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weight, a crude fat content of at least 4 % by weight, a starch content of 
at least 30 % by weight, and/or a crude fibre content of less than 5 % by 
weight. 

The primary component is generally grain and processed 
5 grain by-products which supply carbohydrates and some protein. Protein 
meals from soybeans, alfalfa, corn gluten, cottonseed, sunflowers and 
other plants are often used to supply additional protein to the diet, as are 
animal by-products. Poultry feed compositions are generally 
supplemented with various vitamins and minerals (usually in the form of a 

10 premix to which the glycine compound can also be added), and molasses 
and animal fats are added to improve palatability and to increase or 
balance energy levels. They have generally a moisture content of less 
than 15 % by weight and preferably of less than 14 % by weight. General 
reference is made to National Research Council, Nutrient Requirements 

15 of Poultry. Nutrient Requirements of Domestic Animals. National 
Academy of Science, Washington, D.C. (1994), for a discussion of poultry 
nutrient requirements and typical poultry rations for various species and 
life phases of poultry, said reference being incorporated herein. 

The feed according to the invention has preferably a 

20 metabolizable energy value of at least 1 1 .5 MJ/kg, and more preferably of 
at least 12.0 MJ/kg, the energy value of the feed being preferably smaller 
than 14 MJ/kg, and more preferably smaller than 13.5 MJ/kg. By means 
of such a high-calorie feed, high growth rates can be achieved. 

The metabolizable energy as referred to herein is obtained 

25 by subtracting the amount of energy as discharged in faeces and urine 
(waste calorie) from the amount of total energy of the intake feed (total 
calorie), and ordinary calorimetry may be applied to each feed 
composition to actually obtain the metabolizable energy of the 
composition. In general, the metabolizable energy value of feed for 

30 chickens is obtained on the basis of known tables of calorie components 
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for it, and such known tables may be employed herein to obtain the 
metabolizable energy in question. The metabolizable energy value can 
more particularly be calculated by means of the following formula: 

AME (MJ/kg)=15.5CP + 34.3EE + 16.7ST + 13.0Su 
5 Wherein: CP = crude protein 

EE = ether extract (= crude fat) 
St = starch 
Su = sugars. 

(see Larbier M, Declerq B, (1992) Nutrition et Alimentation des Volailles. 
10 INRA, Paris). 

The standard (AOAC International) analysis methods are: 

- dry matter: drying 

- crude protein: Kjeldahl method 

- crude ash: incineration 

15 - crude fat: ether extraction (Sohxlet method) 

- crude fibre: Fibertec analysis 

- starch and sugars: Luff-Schoorl analysis (polarimetry). 

(see Official Methods of Analysis of AOAC International, 16 th ed. The 
Association of Official Analytical Chemists, Arlington, VA). 

20 In a preferred embodiment of the invention, the preferred 

additive range of the glycine compound in the finished feed is about 
0.001 to 0.5 % by weight, preferably about 0.005 to 0.1 % by weight. 
There is no evidence that use of the higher amounts would cause any 
toxicity problems in treated poultry; however, the considerations of cost 

25 may become significant. 

In the method according to the invention, the glycine 
compound is preferably administrated to the poultry for 7 days or longer, 
preferably for 14 days or longer, while they are of 10 to 35-days age. The 
poultry is preferably selected and raised in such a manner that over the 

30 period during which the glycine compound is administered the feed 
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conversion rate is smaller than 2.50, preferably smaller than 2.45 and 
more preferably smaller than 2.40 kg feed/kg body weight gain and/or 
that during this period the growth rate of the poultry is higher than 
50 g/day, and preferably higher than 60 g/day. The glycine compound it 
5 thus preferably administered to birds which are under metabolic stress so 
that the effects of the glycine compound administration are more 
pronounced. 

Experimental results 

The setup of the experiments described below is to assess 
1 0 the influence of DMG on: 

• Performance in model species for fowl: mortality, feed rate 
conversion (FRC) 

• Incidence of ascites: PCV, gross necropsy lesions 

• Plasma metabolites: triglycerides (TG), non-esterified fatty 
15 acid (NEFA) 

Methodology and materials 
To examine all the effects associated with the 
supplementation of dimethylglycine in fowl feed, a test was setup with 
broilers as model species. In this slaughter test with 64 broiler hens, 14- 

20 day old chickens were bred for 26 days, i.e. till the age of 40 days. At the 
beginning of the test the broilers were ad random divided in 16 groups of 
4 specimens. The birds were fed with one type of feed from the first day 
on till the end of the test period. The type of feed was attributed on a 
random basis to the different housings. The animals were setup with a 

25 colored ring around their leg for identification purposes within each 
housing. The control feed was based on a commercial broiler crumble 
enriched with 5% corn oil to increase the oxidative stress in the feed. 
Further 1% celite was mixed into the feed as external marker to allow the 
determination of the apparent nutrient digestibility. The feed had the 
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following composition: 87.65% dry matter, 6.13% ash, 18.05% crude 
protein, 9.13% crude fat, 4.32% crude fibre and 50.01% other 
carbohydrates (including 89% starch and 2% sugar). It has a (calculated) 
metabolizable energy value of about 13.4 MJ/kg. 
5 In the second type of feed 167 mg of DMG was added per 

kilogram to the same composition of feed as described for the control 
feed. Over the entire test period, the broilers consumed on average about 
25 mg DMG per bird per day. The housing of the broilers consisted out of 
circular housings with an open roof and bottom and with a total surface of 

10 0.72m 2 . The material of the fencing was a flexible wire netting with a 
height of 1 m and mazes of 2x2 cm and thickness of 2 mm. The bottom 
was strewed with a thick layer of turf with on top a layer of wood- 
shavings. Feed and water were ad libitum available at all times. The 
average environmental temperature was maintained at 15°C to increase 

15 the occurrence of ascites (Shlosberg A., Zadikov I., Bendheim U., Handji 
V., Berman E. Avian Pathology, 21,369-382 (1992)). A conventional light 
scheme of 23 hours light :1 hour dark was applied 

Each bird was blood sampled and weighted 3 times, namely 
at days 1, 15 and 26. The hematocrite concentration was immediately 

20 determined by means of an ultracentrifugation on a sub sample of each 
blood sample. Next, the blood samples were subjected to a centrifugation 
and the blood plasma was kept at -20°C. On this plasma the 
concentrations of the plasma metabolites: triglycerines and free fatty acid 
(NEFA: non-esterified fatty acids) were determined. 

25 The daily growth during the two periods (between the first 

and fifteenth day and between the sixteenth and twentysixth day) was 
calculated for each surviving animal. The feed uptake for each housing 
was also measured during both periods. The commercial feed conversion 
rate was calculated for each of the housings for both periods (FCRI and 

30 FCR II) and for the total growth period. This commercial feed conversion 
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rate was calculated by dividing the total feed consumption by the weight 
gain of the birds which stayed alive during the entire experiment, 
including also the feed consumption of the birds that died. To determine 
only the non-therapeutic effect of DMG on the feed conversion rate, the 
5 actual feed conversion rate of the living birds was also calculated more 
particularly on the basis of weight gain and the feed consumed by these 
living birds (based on the weight gain of the birds that died, the amount of 
feed consumed by these birds was detracted from the total feed 
consumption). 

10 At the start of the second period a sample of 100 g of 

manure was collected. The coefficients for the apparent metabolizability 
of macronutrients and the apparent nitrogen retention was calculated 
based on the external marker method with the acid insoluble (celite) as 
external marker 

1 5 Apparent metabolizability = 1 - ( NF / NV x IV / IF ) 

wherein : NF : percentage of examined nutrient in the faeces sample 
NV : percentage of examined nutrient in the feed sample 
IV : percentage of the indicator in the feed sample 
IF : percentage of the indicator in the faeces sample 
20 To determine the above parameters both the faeces and the 

feed samples were analysed on the dry matter, crude ash, crude protein, 
crude fat and crude fibre (AOAC, 1980). The carbohydrates were 
calculated from the difference between the dry matter content and the 
rest of the macronutrients as determined by means of the Weende 
25 analysis. The content of insoluble ashes (celite) was determined 
according to the procedure of Atkinson et al. (1984). 

Finally there was also an autopsy on all chickens. First, the 
carcass weight was determined by dissection of the head, the paws, 
evisceration and the deduction of the average feather weight. Next, the 
30 weight of the breast, buttock and thigh muscle were determined. Also the 
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the heart, liver and abdominal fat were measured. Macroscopic lesions 
related to ascites were visually reviewed and described as indicated by 
Scheele et al. (2003) (Scheele, C.W., Van Der Klis, J.D., Kwakernaak,C, 
Buys, N., Decuypere, E., British Poultry Science, 44(3), 484-489 (2003)), 
5 these were: accumulation of liquid in the abdomen, a hydropericard and 
right heart dilatation. The latter was quantified by the ascites heart index 
(AH I) being the ratio of the the dry weight of the right ventricle to the dry 
weight of both ventricles after freeze drying. 

Results 

10 Ascites was the major cause of death during the test period 

of 26 days. The mortality and occurrence of ascites were substantially 
lower in the DMG supplemented group (Table 1 and 2). Next to a 
massive accumulation of fluid in the abdomen, all these animals showed 
a distinct right heart ventricle dilatation. At the beginning of the second 

15 phase of the experiment the chickens fed with the DMG supplementation 
showed a higher apparent metabolizability of the dry matter. From the 
calculated metabolic coefficients for the dry matter and the proteins it can 
be seen that the ability to metabolise both dry matter and proteins seems 
to be improved in the DMG supplemented group (Table 3). From the 

20 second period on, the DMG supplemented group also showed a 
significantly improved feed conversion and also an increased growth rate. 
The total growth rate was however substantially not affected so that the 
improved feed conversion has to be explained by a lower feed 
consumption. 
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Table 1: Influence of oral DMG supplementation on the production 
performance indicators of broilers. 





DMG 


Control 


Mortality (%) 


6.25 


9.38 


Ascites (%) 


6.25 


15.63 


Apparent dry matter 


65.05 


59.59 


metabolizability 






Growth rate (g/d) 






Phase I (days 1-15) 


70 


73 


Phase II (days 15-26) 


87 


80 


Total (days 1 -26) 


77 


76 


Commercial feed 






conversion 






FCR I (days 1-15) 


2.23 


2.23 


FCR II (days 15-26) 


2.17 


2.33 


FCR total (days 1 -26) 


2.19 


2.26 


Actual feed conversion 






FCR I (days 1-15) 


2.07 


2.05 


FCR II (days 15-26) 


2.13 


2.33 


FCR total (days 1 -26) 


2.09 


2.16 



5 Table 2: Ascites heart index for in autopsy examined hearts of the birds 





DMG 


Control 


Influence DMG (%) 


AHI, all animals 


0.242 


0.294 


-17.5 


AHI, surviving 
animals 


0.241 


0.299 


-19.2 
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Table 3: Metabolic coefficients for both dry matter and proteins 





DMG 


Control 


Metabolic ability 
dry matter (%) 


91.5 


89.4 


Metabolic ability 
protein (%) 


73 


69.3 



Table 4: Influence of oral DMG supplementation on the blood parameters 
5 of broilers. 





DMG 


Control 


Hematocrite value (vol%) 






beginning 


28.3 


27.2 


after 1 5 days 


31.6 


30.6 


after 25 days 


31.3 


30.3 


Triglycerine value (mg/dl) 






beginning 


73 


90 


after 1 5 days 


101 


95 


after 25 days 


51 


38 


NEFA value (mg/dl) 






beginning 


0.29 


0.25 


after 1 5 days 


0.49 


0.48 


after 25 days 


0.60 


1.49 



In the above experiment, the actual occurrence of the broiler 
ascites syndrome of 4.7% (Maxwell H.M., Robertson G.W. British Poultry 
1 0 Science 39,203-21 5 (1 998)) was significantly increased by the setup of the 
test. The inventors could clearly show that there was a significant 
difference in the occurrence of ascites in respectively the DMG 
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supplemented and control group of animals. Hence, it could be concluded 
that DMG has a protective effect on the pathogenesis of ascites. This 
effect was also confirmed in the increased hematocrite values for the 
DMG supplied group of animals. The direct proof of the positive effect of 
5 DMG on the ascites condition was found during the autopsy tests on the 
hart of the chickens. For all animals the AHI (Ascites Heart Index)) was 
calculated as the ration of the dry weight of the right heart ventricle to the 
dry weight of both heart ventricles. This parameter gives a clear 
indication on the occurrence of right heart hypertrophy (symptom of 

10 ascites syndrome). Significantly higher AHI values were found for the 
group of chickens who weren't supplemented with DMG. 

Not only was the ascites syndrome positively influenced by 
DMG, it was further found that the DMG supplementation led to a 
reduced feed conversion rate, especially during the second growing 

15 period. The commercial feed conversion rate, which included the 
therapeutic effect of DMG on ascites and which is very important from a 
practical point of view was clearly improved. However, also the actual 
feed conversion rate, calculated only on the basis of the weight gain and 
of the feed consumed by the birds which stayed alive, was clearly 

20 improved. (The same actual feed conversion rate can also be calculated 
on the basis of total weight gain of all animals, including the birds that 
died during the trial). This proves that DMG has also a non-therapeutic 
effect on the feed conversion rate. This non-therapeutic effect was 
moreover coupled to an increase of dry matter and protein 

25 metabolizability for the chickens fed with the DMG supplemented diet. 

In the blood panel of the animals, substantial differences in 
the concentration of triglycerides and significant differences in the 
concentration of free fatty acids (NEFA) were detected. The decrease of 
free fatty acids, with the DMG supplemented group, can be explained by 

30 either an increased extraction of these products from the blood or by the 
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fact that less NEFA were mobilized from the fat reserves of the animals. 
Since DMG also gives rise to an increase in apparent metabolizability of 
the feed, it is most likely that the reduced values for the NEFA were due 
to the fact that there were less NEFA mobilized from the fat reserves of 
5 the chickens. This conclusion can be further supported by the high levels 
of triglycerides detected in the blood samples of the DMG supplemented 
group. This leads to the conclusion that DMG can be important as 
support for the energy metabolism and the reduction of metabolic stress. 

In summary, it was found that the supplementation of 0.001- 

10 0.5 wt. % (based on the feed) of the glycine compound, more particularly 
of DMG or its salts, has a beneficial effect on a disease in fowl called 
ascites. The DMG supplementation leads to an increase of the 
hematocrite level so that the organism of the bird can deal more 
effectively with limited oxygen supply to the tissues. Moreover the DMG 

15 also plays a role in the reduction of the free fatty acid content in the blood 
stream which can lead due to the presence of unsaturated bonds in the 
molecular structure to oxidative stress leading to the death of the animal. 
This property is important in the modern feed formulation technology 
which uses more and more vegetal fats to supplement the feed. Further 

20 DMG has a distinct influence on both the commercial and the actual feed 
conversion, an important economic parameter in the cultivation of fowl in 
general. This feed conversion is directly linked to the effect that a DMG 
supplementation has on the apparent metabolizability of both dry matter 
and proteins. In general it was found that DMG has a positive influence 

25 on the occurrence of ascites in fowl and on the bird's energy metabolism. 



